FIG.3 



PROGRAM 
CIRCUIT 



"^7 



FAD1 



(h+1) 



(CAB<0:h» 



FADk 



RJU1 



REDUNDANT 

DETERMINATION 

UNIT 



SE1 



100 



REDUNDANT 
DETERMINATION 
UNIT 

^RJUk 



SEk 



TO SCV1 



*- TO SCVk 
106 

NE 




105 



FIG.4 



Vcn 



CAB(O) 



CA 



CAB(h) 



PUO 

/ 

PROGRAM 
UNIT 



PUh 

_L_ 



PROGRAM 
UNIT 



0aO 



JGO 



<ftah 



JGh 



100 



RJU1 



(PORTION CORRESPONDING TO FAD1) 



108 



, 1 . 




SE1 



! I 



FIG.5 



CSL1 



CA 



(h+1) 



ADDRESS 
PRE- 
DECODE 
CIRCUIT 



26 



27 



CPDR 



NE 







/ 




DECODE 


• 
• 


CPD 


CIRCUIT 


• 


> — ^ 


AND 




DRIVER 








\ 




/ 

28 


CSLm 



25 



FIG.6 



WWL( VOLTAGE) 
IP 

WWL(CURRENT) 



RWL 

CSL 
(SCSL) 

DB./DB (VOLTAGE) 

DB/DB (CURRENT) 



BL,/BL(SBL./SBL)OF 
SELECTED COLUMN 
(VOLTAGE) 

BL,/BL(SBL,/SBL)OF 
SELECTED COLUMN 
(CURRENT) 



[DATA WRITE 
OPERATION] 



'H(Vcc2)' 



[DATA READ 
OPERATION] 



'L(Vss)" 



"L(Vss)" 



\ Vcc2 / - rf-t--^ 

\ Vss / AVb1^y~TVAVb 



Vcc1 
m 



±Iw 



Is 



/ ycc2 \ AVI ^-i,--^ --- Vcc1 



Vss 

0 y v ±Iw 



AVm 
Is 



TIME 



FIG.7 



Vcn 



PU 




PRC1 
(TMR) 



Vcc1 V ? n Vccf 
120— [— -T] 

/N2-^ 



123- 



PRC2— I R2 
(TMR) f 125 

(Rref) 




^ 0b 



Vss 



FIG.8 





INITIAL STATE 


PROGRAM STATE 1 


PROGRAM STATE 2 


NON-PROGRAM STATE 


PRCKR1) 


Rmin 


Rmin 


Rmax 


(SAME AS INITIAL STATE) 


PRC2CR2) 


Rmin 


Rmax 


Rmin 


(SAME AS INITIAL STATE) 


OUTPUT 0 a 


" l" 


"H" 


"H" 


(SAME AS INITIAL STATE) 


OUTPUT 0 b 


"H" 


"L" 


"H" 


(SAME AS INITIAL STATE) 



FIG.9A 



PROGRAM DATA READ OPERATION (INITIAL STATE: NON-PROGRAM STATE) 

Vm 




TIME 



FIG.9B 



PROGRAM DATA WRITE OPERATION 

Vcc1 



Vcn 


X STATE 1 ^ \j 


N1 


X STATE 2 -\ \j 


N2(0bO) 


i i 

X STATE 1 -\STATE2-Xj 


0aO 


! ^ 







FIG.9C 



PROGRAM DATA READ OPERATION (PROGRAM STATE) 



Vcn 
N1 

N2(0bO) 
0aO 



Vm 



STATE 1 



STATE 2 



X ^ STATE 1 STATE 2^j 



N 



TIME 



(a) MC 



TMR 



FIG. 10 



HA, 



— WWL 



EA 



(b) PRC 



TMR 

ft 



HA 



_ — PWL 
-PBL 



^ EA 



FIG.11A 



MC 



BL 



M2 



TMR ~{ l=l 



WWL' 



M1 



RWL 



4 —240 
%|— 250 



M1 



210 P ) 230 220 
-i 



PAR 



ATR 



SUB 



FIG.11B 




o 



o 











i 

j ( . 


-1 


/\ 

f cr ] 




[ cr ] 
1 i — 1 


\s ■* — 












"* — 1 


(cr I 
Ihl 




[cr ] 
Ihl 






t 




i 


S CD 



o 
o 



O 
»-— « 

h- 

LU 

o 
< 



LU 



P Q 



cr 



-e- w u in 

O LJJ LU ^ 

< £ >< < 

2qE J 



cr 
j— 

o al 

4 00 o 

* X >- 

< £ 

3 Ed 

UJ ^ 




O 

CO 



id Li. 

H O 

M 

LU f— 

z o 

< - 
IE 



DC 

3 



o 



x < < 

< . cr 

co UJ Q- 

LU — Q_ 



O 



< 



FIG.13 





INITIAL STATE 


PROGRAM STATE 1 


PROGRAM STATE 2 


NON-PROGRAM STATE 


PDj 




"L" 


"H" 




PRG 




"H" 


"H" 




PRCKR1) 


Rmin 


Rmin 


Rmax 


(SAME AS INITIAL STATE) 


PRC2(R2) 


Rmin 


Rmax 


Rmin 


(SAME AS INITIAL STATE) 


OUTPUT 0 a 




"H" 


"H" 


(SAME AS INITIAL STATE) 


OUTPUT 0 b 


"H" 




"H" 


(SAME AS INITIAL STATE) 



FIG.14 



CLK 



Vcm 



RWL 

(SELECTED ROW) 



CSL 

(SELECTED COLUMN) 



v v 



y 



< — 



Vcc1 



Vm(Vss) 



'H* 



/ \ / 



\ 



V 



f 



f 



t!Otl1 t12 



t20 



t30 



^ TIME 



FIG.15 



Vcn • 



PROGRAM 
UNIT 

~7 

pu 



0 a 



TGb^E 



0b 



100 



LTa 



KO RJU 



LTb 



LS 



FIG.16 




FIG.17 



SELECTOR 
CIRCUIT 



109 



4c 



TSL 



4b 



MSE 



10 



SE1 



SEk 



REDUNDANT 

CONTROL 

CIRCUIT 



105 



r 



PROGRAM 
CIRCUIT 



FAD1 

s 

FADk 



7 

100 



4a 



ADD(CA), 
PD<0:h> 



PRG 



FIG. 18 



51W 




PRG 



MAGNETIZATION DIRECTION 
OF FIXED MAGNETIC LAYER 



FIG.19 



Vcc2 Vcc2 



30W 



92 




91 



Ip(Ref)(|V90 



RA- 



ROW 

DECODER 



20- 



RDC1 



RDCn 



Nw1 



WD1 



Vss 



Vss 



WWL1 

/ - 



WWLn 
/ , 



154 155 



/PRG — cj| 




PRG 



MAGNETIZATION DIRECTION 
OF FIXED MAGNETIC LAYER 



FIG.21 



Vcn 



PRC1 



PRC2 




PRC1a— |ri 
PRC1b 



Vcc1 



Vcn 



Vcc1 



/N2 




i23^ni->Cj 

PRC2a-— § R2 
PRC2b ^ R2 126 

Vss 



122 



124 

J 

A R 

Rmin 

Rmin 



N2 



PU# 



f 0a 



"5*- 0b 



Vss 



FIG.22 



PDj 
PRG 



150 



1 54 1 55 



Vss 



prg4 t /^5lZ_L_ 



/PRG — PWL1^152_ 

170^1— 5*2 



PWL2 



Vss 



<P^5 



PBL1 — I 
±Iw(P) 



^b> 



157 
Vcc2/ 



Vss 
158 



<PRC2a> 



.PRC2b 



ti- 



— 177 



.Vh PU# 
PBL2 



175 



PRG 



FIG.23 



Vcn 



PU 



300a < 



300b < 




PRC1 
(TMR) 



Vss 

Vcc1 v ? n Vcc1 



Vss 
PRC1# 
(TMR) 



/N2 



123 

PRC2 
(TMR) 



22 




Vss 

PRC2# 
(TMR) 



FIG.24 





INITIAL STATE 


PROGRAM STATE 1 


PROGRAM STATE 2 


NON-PROGRAM STATE 


PRCKR1) 


Rmax.Rmin 


Rmin.Rmax 


Rmin.Rmax 


(SAME AS INITIAL STATE) 


PRC2(R2) 


Rmin.Rmin 


Rmax.Rmin 


Rmin.Rmax 


(SAME AS INITIAL STATE) 


OUTPUT 0 a 




"H" 


"H" 


(SAME AS INITIAL STATE) 


OUTPUT 0 b 


- (INDETERMINATE) 


" l" 


"H" 


(SAME AS INITIAL STATE) 



FIG.25A 

PROGRAM DATA READ OPERATION (INITIAL STATE: NON-PROGRAM STATE) 
POWER SUPPLY(Vcd) 
N1(0a) 
N2(0b) 

INDETERMINATE 

FIG.25B 

PROGRAM DATA WRITE OPERATION 
POWER SUPPLY(Vcd) 
N1(0a) 
N2(0b) 



FIG.25C 



PROGRAM DATA READ OPERATION 



POWER SUPPLY(Vcd) 


k \ 




N1(0a) 


r \ 




N2(0b) 


• 

s£ s- STATE 1 STATE 2 -X 






l 

I ' . 1 


^ 



TIME 



X 





WAFER PROCESS 



^~P100 



WAFER TEST. REDUNDANT 
REPLACEMENT 

(WRITE PROGRAM INFORMATION) 



WAFER BURN-IN 



PACKAGING 



BURN-IN 



TEST AND PROGRAM MONITORING 



REDUNDANT REPLACEMENT 
(REWRITE PROGRAM INFORMATION) 



LOCK PROGRAM STATE 



SHIPPING AND MOUNTING 



P110 



P120 



P130 



P140 



P150 



P160 



P170 



P180 



FIG.28 



300 



Vcc1 



Vcn 



Vcc1 




-205(Rcp) 
-207CAR/2) 

206(Rmin) 



Vss 
(-Vnn) 



Vss 



FIG.29A 



R 

Rmax 



^Rmin 
Rbl 



H(EA) 



FIG.29B 



i 


S~ Rmax 
^ Rmin 
^-Rbl 






0 


=>. 



^ H(EA) 



FIG.30 



M2 



PRC 



PWL' 



IE 



M1 



260' 
(NO) 



•PBL(200) 



3~^242 



M1 



N1 



M1 



VN1 



212 P 232 222 



113 



FIG. 31 PRIOR ART 




Vss 



FIG. 32 PRIOR ART 



Is 



ATR 




RWL 



Vss 



-FL 
-AFL 



BL 



TMR 



WWL 



FIG. 33 PRIOR ART 

H(BL) 



— Iw 



BL 













3=1 1 



+Iw 



^S^-TB I 



VL "1 




TMR 



3" AFL J 
H(WWL) 

WWL 



34 PRIOR ART 



H(HA) 



Hsw 



AH 



ASTEROID CHARACTERISTIC 
'LINE 



